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ABSTRACT 

This paper examines the applications ofgoal programming to multiple-objective financial 
management decision situations. Over 80 articles are included from over 20 major 
accounting. finance, banking, and management science journals in the past 30 years. 

The paper indicates the existing application areas of corporate budgeting and 
financial planning, working capital management, capital budgeting, financing deci
sions, merger and acquisition, investment planning/portfolio selection, commercial 
bank management, insurance management and pension fund management, schedul
ing staff, interest rates and risk, portfolio modeling, accounting control, and govern
ment and public firms. It lists the specific journals and the number of relevant articles 
from each. It also presents a summary of the number of relevant articles in each 
application area. The review shows that goal programming has been widely applied 
to financial management problems during the past 15 to 20 years. 
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In some situations the application of goal programming to financial problems has 
led to extensions in the methodology of goal programming. Those extensions are 
summarized here. 

In addition, this paper summarizes some of the limitations in the application ofgoal 
programming in the financial dimension. It is found that over the years there have 
been few documented cases of the use of goal programming in financial applications. 
Further, little evidence to date indicates that academics have used goal programming 
to solve more academic problems. 

I. INTRODUCTION 

Since the development of goal programming by Chames and Cooper (1961) in 
1961, there has been substantial research into applying goal programming to 
finance and accounting problems. This paper illustrates the breadth of those 
applications, listing over 80 applications in 12 different application areas, within 
finance and accounting. Further, those papers have appeared in journals repre
senting a broad range of disciplines, including accounting, banking, finance, 
financial planning, and management science. 

A. Purpose of this Paper 

The purpose of this paper is to identify'goal programming applications and 
methodological extensions relevant to the needs and interests of researchers in 
financial applications of goal programming, and ultimately of interest to financial 
managers. A summary of these applications should facilitate further research, 
motivate more active use of these applications in real world settings, and alert 
researchers and practitioners to what has already been done. 

In many situations, the applications identified in this paper often were designed 
to solve specific problem applications. However, in some instances, new develop
ments and interpretations of goal programming were necessary to accommodate 
the applications. Thus, the papers discussed in this paper include both applications 
and methodological analyses. However, throughout the primary focus is on the 
applications. 

B. Goal Programming 

Although there is not universal agreement as to the definition of goal program
ming (Zanakis and Gupta, 1985), it is promulgated as an aid for decision-making 
problems with multiple, possibly conflicting goals. Typically, linear goal program
ming attempts to minimize a weighted sum of deviations from goals. Surveys of 
goal programming are available in a number of books, including, Lee (1972). 

.' 
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Several classes of goal programming can be obtained, depending on the nature 
of the goal functions. decision variables. and coefficients (Zanakis & Gupta. 1985). 
For example, goal functions may be linear or nonlinear; decision variables may be 
continuous, discrete, or mixed; discrete variables may be either 0-1 integer or any 
integer; and coefficients can be deterministic. stochastic, or fuzzy. 

C. Previous Surveys 

There have been a number of surveys ofgoal programming applications over the 
years, but none recently. Charnes and Cooper (1961) provided the foundation for 
the application of goal programming to finance and accounting. In 1980, Lin 
(1980a) provided a survey ofgoal programming applications in a number of areas, 
iocluding finance and accounting. In 1985. Zanakis and Gupta (1985) extended that 
study. Since there have been so many applications of goal programming this paper 
takes a more spec!fic approach, focusing on the applications in finance and 
accounting. 

D. This Paper 

This paper proceeds as follows. Section II outlines the approach used in this study 
to find and classify the research papers. Section III provides brief discussions of 
selected papers in each of the application areas. These application areas include 
corporate budgeting and financial planning; working capital management; capital 
budgeting; financing decisions; mergers, acquisitions and divestitures; investment 
planning/portfolio selection; commercial bank management; insurance manage
ment and pension fund management; scheduling financial staff; interest rates and 
risk; government, hospitals, and public firms; and accounting control. Section IV 
provides a brief summary ofsome methodological developments that have occurred 
to accommodate financial applications in goal programming. Section V investi
gates some of the limitations of the literature to date. The final section briefly 
summarizes and concludes the paper. 

II. APPROACH 

The approach used in this paper was to identify the journals and proceedings 
that included papers in the area ofgoal programming in finance and accounting. 
A comprehensive analysis of those journalS was made in an effort to find the 
appropriate application papers. The time span over which the journals were 
examined was approximately (because of different publication availabilities) 
1961 to 1990. This span was chosen because of the desire to update the Lin 
(1980a) study (in the area offinance and accounting) forthe most recent decade, 
and thus to provide an analysis of the developments over the last 30 years. A summary 

.



214 THOMAS W. LIN and DANIEL E. O'LEARY 

Table 1. Goal Programming Applications to Financial Management 

Journo.l 

Proceedings 

Financial Management 

Advances in Mathematical Programming and Financial Planning 

OMEGA 

Decision Sciences 

Journal ofBusiness Fino.nce and Accounting 

Management Science 

Financial Review 

Accounting and Business Research 

Engineering Economist 

Journal ofBank Research 

Journal of Business Research 

Journal ofFinallce 

Journal ofRisk and Insurance 

Management Accounting 

Managemelllllllernational Review 

Accounting Review 

Cost and Management 

Journal ofAccoullling Research 

Journal ofCommercial Bank Lending 

Journal ofMoney. Credit and Banking 

Journal ofPonfolio Management 

Operations Research 

Number ofarticles 

II 

9 

8 

8 

7 

7 

4 

3 

3 

3 
2 

2 

2 

2 

2 

2 

2 

of these journals and the numbers of papers found in each of them is gi ven in 
Table 1. 

Efforts were made to ensure that most of the relevant applications would be 
found. However, inevitably some important papers are missed. This is easy to do 
since the span ofjournals is so broad and the titles and authors are not necessari Iy 
indicative of the content of the paper. In addition, many good papers are published 
in proceedings, so it is difficult to find them. The reader who is aware ofomissions 
(or errors) should please contact the authors. 

Then each of the journal papers was put into a category used to characterize 
the specific application. Although other researchers may have categorized the 
papers differently, typically the two authors agreed on the categorizations 
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Table 2. Goal Programming Applications by Basic Application Areas 

Application Area 	 Author 

Corporate budgeting and Chames et al. (1983), Guerard and Lawrence (1987). Hindelang and 
financial planning Krishnamunhy (1985). Jagetia and Nelson (1976). Kvanli (1980), 

K vanli and Buckley (1986), Lawrence et al. (1981). Lin (1978), Mulvey 
(1987). Nunamaker and Truilt (1987), Sheshai et al. (1977). Turk and 
Selman (1981) 

Working capital management Cox (1981), Hollis (1979). Keown and Manin (1977), O'Leary and 
O'Leary (1981). Philippatos and Christofi (1984), Rakes and Franz 
(1985), Sanoris and Spruill (1974) 

Capital budgeting 	 Bernhard (1980). Bhaskar (1979. 1980), Bhaskar and McNamee (1983), 
Chateu (1975). Gonzales et al. (1987), Hawkins and Adams (1974), 
19nizio (1976), Keown and Taylor (1978). Lin (1976), Merville and 
Tavis (1974). Spahr et al. (1987). Thanassoulis (1985) 

Financing decisions Arthur and Lawrence (1985). Ashton, (1985, 1986), Jones (1979). 
Maimon and Porter (1987) 

Mergers. acquisitions and Charnes et a!. (1988). Fowler and Schnniederjans (1987). Lawrence et 
divestitures al. (1976) 

Investment Callahan (1973). Harrington and Fisher (1980), Kumar and Philippatos 
planning/portfolio (1979). Kumar et al. (1978), Lee and Chesser (1980), Lee and Lerro 
selection (] 973. 1978), Muhlemann (1978). Muhlemann and Lockett (1980), Shar 

and Musser (1986), Stone and Reback (1975) 

. Commercial bank Booth and Dash (1977), Fonson and Dince (1977). Keown (1978). Lam 
management and Karwan (1985), Lee et al. (1971). Sealey (1977, 1978). Trennepohl 

(1975), Turshen and Nolley (1987) 

InsW'ance management and Drandell (1977). Gleason and Lilly (1977), Klock and Lee (1974), 
pension fund management O'Leary and O'Leary (1987) 

Scheduling financial staff Balachandran and Steuer (1982) 

Interest rates and risk Booth and Ressler (1989). Boquist and Moore (1983). Gressis et al. 
(1985). Hong (1981) 

Government and public firms Charnes et al. (1988). Guerard and Buell (1984). Jackman (1973). 
Joiner and Drake (1983), Keown and Martin (1976, 1978). O'Leary 
and O'Leary (1982). O'Leary (1990). Olve (1981). Taguchi et al. 
(1983). Trivedi (1981). Wacht and Whitford (1976). Wallenius et a!. 
(1978) 

Accounting control Kornbluth (1985, 1986). Lin (]979. 198Ob) 

presented. Individual authors may disagree with the category in which we placed 
their paper (s). Ifthere is a disagreement. again please contact the authors. 

A dozen different categories empirically were generated. The categories were 
developed wholly in response to the papers that were found. Those categories and 
the papers falling within those categories are summarized in Table 2. 

--.....~..---.----- ..... _---_..... _---- .. _........._-_....._--------- 
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III. FINANCIAL AND ACCOUNTING APPLICATIONS 
OF GOAL PROGRAMMING 


This section summarizes many of the over 80 applications found in a review of the 
literature. The applications, categorized in 12 different categories. are summarized 
in Table 2. For each of these areas. we briefly will summarize some of the 
applications. 

A. Corporate Budgeting and Financial Planning 

The earliest goal programming application example in financial management is 
by Chames et al. (1963). in the area ofbudgeting. They used the goal programming 
formulation to show the balance sheet extension ofbreak-even analysis. Lin (1979) 
extended that analysis to an example of two products, with contribution margin and 
sates as the two goals. Sheshai et al. (1977) assumed a piecewise linear variable 
cost function and a step function for fixed cost. They used zero--one integer 
programming to compute break-even point for a two-product example with a 
no-priority goal situation. 

Charnes et al. (1963) extended break-even analysis for a product mix budgeting 
model. They showed how goal programming might be joined with accounting in 
order to produce coordinated budgetary planning control, and examined some of 
the possible relations between mathematics and accounting. Jagetia and Nelson 
(1976) gave one example ofa goal programming formulation for hospital budgeting 
with goals of profit and number ofpatient days. This model has three types of 
constraints: operating room hours, recovery room hours, and nursing hours. Lin 
(1978) presented a modified product mix budgeting model to incorporate uncertain 
demand with profit, sales, and capacity utilization goals. Kvanli (1980) also 
reported the corporate budgeting goal programming application at Texas Instru
ments Inc. He incorporated t 9 goals into the budgeting model: sales, profit margin, 
profit per employee, EPS, net fixed assets-facilities, net fixed assets-equipment, 
other-assets-to-sales ratio, end-of-year assets, sales-to-average-assets ratio, profit
to-average-assets ratio, total capital expenditures, capital expenditures-facil ities, 
capital expenditures-equipment, capital-expenditures-to-sales ratio, depreciation-to
sales ratio, number of employees, sales per employee, payroll, and sales-to-payroll 
ratio. 

B. Working Capital Management 

Hollis (1979) presented a single-period, multicountry goal programming model 
for centralized corporate planning utilizing a cash-pooling center, with emphasis 
on short-term investing and financing. The model is based on the new exposure 
concept, and the firm is assumed to strive for an ending exposure balance as close 
to zero in each country of operation. 
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Keown and Martin (1977) gave one example of a chance-constrained goal 
programming model for working capital management. Their model included one 
profit-economic goal, two chance-constrained transaction balance goals (maintain 
a cash buffer and a minimum level of inventory), two chance-constrained liquidity 
goals (current ratio and acid test ratio), and two chance-constrained debt usage goals 
(debt-to-total-asset ratio and fixed-charges coverages ratio). 

O'Leary and O'Leary (1981) developed a goal programming model for the cash 
management problem. Their model extended the basic single-objective cash man
agement formulations to include multiple objectives. 

Sartories and Spruill (1974) formulated a goal programming working capital 
management model with four goals: profit, cash balance, current ratio, and quick 
ratio. 

C. Capital Budgeting 

There are many goal programming formulations of capital budgeting models in 
the literature (See Table 2). 

Hawkins and Adams (1974) gave an illustration of goal programming applied to 
capital budgeting, which directly incorporated the existence of multiple conflicting 
goals. Their example model included net present value, sales, and man-hour 
employment goals. Ignizio (1976) illustrated a capital budgeting goal programming 
problem with profit and market coverage objectives. He also mentioned that the 
model has been applied to several military-related program selection problems with 
three to five objectives. 

Lee and Lerro (1974) had four comprehensive capital budgeting models. They 
incorporated the following eight goals: budget allocation, interperiod transfer of 
budget funds, mutually exclusive project, maximizing net present value of the firm, 
income growth, maximization ofcash inflow for a particular year, buying pollution 
equipment in a particular year, minimizing liquidity, and maximizing total cash 
flow. 

Keown and Taylor (1978) presented a general capital budgeting goal program
ming model for the firm. Their example has the following goals: net present value, 
overall sales growth, profit, market share, public service image, product innovation, 
limitation of risky ventures, limitation of the degree of reliability on general 
economy, management depth, and budget expense. Bhaskar (1979) also developed 
a general goal programming model of capital budgeting with the following goals: 
investment, dividend, short-term borrowing, long-run debt, new equity issue, 
debt/equity ratio, profitability, turnover/market share, and product quantity. 

Keown and Martin (1976) illustrated an integer goal programming model for 
capital budgeting in hospitals. They listed the following goals and priorities: budget 
ceiling; accreditation (acceptance of at least some proposals), legal minimum 
spending, pol itical or social acceptance of at least some important products, blood 

.
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diagnosis performance, respiratory diagnosis performance, coronary diagnosis 
performance, and cancer diagnosis performance. 

Wacht and Whitford (1976) also mentioned capital investment analysis in 
nonprofit teaching hospitals. They listed seven goals and priorities: facilitation of 
teaching and research, creation ofa center ofexcellence in health care, maintenance 
of a skilled and motivated force of health care workers, evaluation of the standards 
of health care in the community, improvement of the social and economic climate 
in the community, and provision of effective management in order to achieve 
institutional efficiency and effectiveness. 

D. Financing Decisions 

Arthur and Lawrence (1985) developed a model to analyze the make or buy 
decision. Their approach takes into account the multiproduct environment, over
time levels, and capital utilization affects. 

Jones (1979) applied goal programming to small-firm financing decisions. He 
listed five goals with a sensitivity analysis on the rotation of priorities: achieve or 
exceed the financing goal or total capital needs, keep the annual debt payment low, 
make optimum use of long-term debt funds, limit the use of debt capital (which 
requires collateral as well as a lot of red tape), and meet the total cost of capital 
goal. 

E. Mergers, Acquisitions, and Divestitures 

Fowler and Schniederjans (1987) formulated a zero-one goal programming 
model for strategic analysis ofpotential acquisitions. In particular, the model allows 
the decision-maker to analyze critical acquisition factors and to examine the 
potential for synergy. 

Lawrence et al. (1976) illustrated an acquisition investment problem in terms of 
the following constraints: maximum budget, minimum total earnings, and the 
minimum cash flow. These have the following four goals and priorities: present 
worth of firm's goal level of intemal rate of return on all acquisition investments. 
present worth of firm's future revenue growth potential, amount of debt financing 
for acquisition investments, and amount of assets-to-Iiability ratio for all acquisi
tion investments. 

F. Investment Planning/ Portfolio Selection 

Ca11ahan (1973) illustrated one goal programming investment planning model 
with profit and risk or safety goals. Lee and Lerro (1974) used empirical data from 
61 companies in 10 industry groups for 1958-1968 to establish a goal programming 
portfolio selection model with four priorities and six types of goals: expected 
portfolio return, portfolio variance, covariance, dividend yield, unexplained price 

.. 
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variance, and investment budget. Lee and Chesser (1980) also illustrated a portfolio 
selection model with the following goals: portfolio return, and percentage of 
investment in different beta risk securities. Stone and Reback (1975) developed a 
portfolio model with risk and dividend goals subject to transaction costs. 

Kumar and Philippatos (1979) applied goal programming to the investment 
decision of dual-purpose funds. An empirical demonstration is provided to show 
that dual-purpose funds managers can improve their investment selection and 
subsequent performance by the use of goal programming methodology. They 
identified the following goals: systematic risk, unsystematic risk, income return, 
capital return, individual security allocation, and cash allocation. Kumar et al. 
(1978) also showed the similar goal programming mode for the selection of 
portfolios by dual-purpose funds. 

In a sequence of papers, Muhlemann et al. (1978), Muhlemann and Lockett 
(1980), and Harrington and Fischer (1980) examined the problem of multiobjective 
project selection. Muhlemann et al. (1978) developed a stochastic integer program 
with recourse that includes as the objecti ve function a weighted linear combination 
ofdeviations from set values for two goals. Harrington and Fischer (1980) proposed 
integer goal programming and simulation to solve the problem. 

G. Commercial Bank Management 

Trennepohl (1975) showed an applica~ion of goal programming to bank asset 
management with the following goals in t_he same priorities: meet federal banking 
regulations, achieve adequate safety in the bank's investments, achieve adequate 
liquidity in the bank's assets, achieve certain characteristics of the loan portfolio, 
achieve certain characteristics of the securities portfolio, and obtain a certain level 
of earnings from the investments. 

Fortson and Dince (1977) used goal programming to develop a model that 
incorporates the multiple and conflicting goals ofprofit, capital adequacy, liquidity, 
and loan-to-deposit ratio. The model provides quarterly balance sheets, income 
statements, and goal deviations. Management was found to get a direct benefit from 
seeing the quantified results of setting and ordering their goals, given a scenario. 

Keown (1978) presented a bank liquidity model formulated as a chance
constrained goal programming model with one profit goal and the following five 
chance-constrained goals: loan buffer, cash buffer, correspondent bank deposit 
balance, legal reserve requirement, and 2% legal carryover. Testing of the model 
was performed on two banks-a small rural one with assets of about $25 million 
and a large metropolitan institution with assets well in excess of $1 billion. Actual 
bank results and the prescribed strategy of the model were compared over a 
one-year period. Sensitivity analysis was performed on the model, offering valuable 
information concerning risk/return relationships associated with each management 
goal. This model offers bankers diagnostic planning for decisions. 

.. 
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Sealey (1977, 1978) developed a goal programming bank financial planning 
model with the following goals: profit, capital adequacy ratio, and risk-asset-to
capital ratio. This model also has the following constraints: capacity adequacy, 
diversification, required reserves, and balance sheet. 

Turshen and Nolley (1988) developed a model to assist in the process of selecting 
a clearing agent for check collection in a commercial bank. The model they 
constructed took into account item charges, collection time, collection time spread, 
processing hours, transportation cost, account costs, batching requirements, and 
financial health. 

H. Insurance Management and Pension Fund Management 

Klock and Lee (1974) suggested a goal programming model for a property 
liability insurer with profit, current asset returns, and legal bounded goals. Drandell 
(1977) demonstrated that the goal programming model developed is equivalent to 
the original linear programming model of optimum allocation of assets. 

Gleason and Lilly (1977) applied the goal programming technique to insurance 
agency asset management with four priorities and the following six goals: premium 
expansion, number of insurer expansion, individual insurer premium, cost reduc
tion, maximizing gross income, and commerciaUpersonnel ratio. The goal pro
gramming approach provides agency management with guidelines concerning the 
suggested level of premiums to be written for each insurance class. It also indicates 
how the agency should divide the premiums in a class among insurers. if the 
appropriate levels of premiums are achieved. 

O'Leary and O'leary (1987) used goal programming to address a problem faced 
by the financial and personnel departments in many firms: choosing an investment 
manager. The model considered some of the many objectives identified in a field 
study of the process of choosing a portfolio manager. 

I. Scheduling Financial Staff 

At least one paper has been concerned with a multiple-criterion analysis of staff 
planning. Balachandran and Steuer (1982) developed an interacti ve model to assist 
a certified public accounting firm in audit staff planning. The multiple objectives 
included such items as maximizing profit, accommodating bookings, avoiding 
unnecessary audit staff increases and decreases, minimizing underutil ization of 
staff, and achieving professional development goals. 

J. Interest Rates and Risk 

The management of risk is a critical issue to banks (e.g., interest rate risk), firms 
(different divisions have different risks), and finance mix and capital risk, in 
general. Booth and Bessler (1989) developed a prototype goal program for interest 

" 
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rate risk using two different approaches: forecast model and duration model. The 
duration model only needed information about the direction of the interest rate 
changes, while the forecast model needed both direction and magnitude. 

Hong (1981) used a goal programming model including goals on total finance 
mix of the firm. earnings per share, average rate of return, limits on debt financing, 
and legal or other restrictions. 

K. Government, Hospitals, and Public Finns 

Some of the best papers in the area offinancial applications ofgoal programming 
have been done in this application area. Some of these are discussed in more detail 
in the section on limitations of the Iiterature. because of the qual ity of these papers. 

Many of these papers did not just formulate a model, but instead also imple
mented it with real data. Often the results reported in these papers directly 
influenced management decision-making behavior. 

In part, these studies may be more complete than other studies because of the 
ability to disclose data (e.g., publicly available). without consequences. In addition, 
in many of these situations. the different constituencies and their goals are well 
established. The disclosure of a conflicting set of goals would not cause the 
difficulties that it may in a pri vate firm. where to disclose the different sets of goals 
may reveal information to competitors. Instead. in many such public situations, the 
goals are well-known and publicity of the fact that the goals were being considered 
may well be regarded positively (''the government that cares"). 

L. Accounting Control 

One of the primary uses of goal programming in accounting has been to 
investigate performance evaluation using an ex post variance analysis. Lin (1980a) 
developed a multiple-goal approach to the variance problem, using an opportunity 
cost concept as a control device. Kornbluth (1986) extended that research to show 
how a "preference" variance could be introduced into an accounting scheme using 
goal programming. The preference variance measures the proportion of the total 
variance that could or should be attributed to changes in management's preferences. 

IV. METHODOLOGICAL EXTENSIONS 

In some cases the specificity of the financial applications required that researchers 
address methodological issues. This section summarizes some of those extensions. 

Probably the most accepted methodology for analyzing financial problems is 
simulation. Ashton (1985, 1986) addressed the issue of integrating goal program
ming and simulation analysis. The focus was on using goal programming to 
understand the multitude of measures deriving from the simulation. In particular, 

.. 
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that research was aimed at describing one approach to endowing a simulation model 
with multiple-criterion intelligence. 

Often the goal programming approach is structured independently of the user. 
Gonzalez et aJ. (1987) developed an interactive system for capital budgeting, using 
a linear and integer search procedure. 

Hindelang and Krishnamurthy (1985) integrated goal programming and linear 
programming decomposition analysis. They recommended a strategic planning 
model that used different objective functions at the strategic and tactical levels. 

Kornbluth (1985) investigated a sequential multicriterion decision-making prob
lem. The example was drawn from market trading situations where a dealer is 
presented with a sequence of offers. Using simple programming techniques, it is 
shown that a great deal of the decision-making can be automated. 

Mulvey (1987) investigated the relationship between several network planning 
models for multiperiod portfolio problems and nonlinear programming. He found 
that the special nature of the network constraint set matrix can be used to yield very 
efficient nonlinear programming algorithms. 

Rakes and Franz (1985) developed a method for interpreting underachievement 
in chance-constrained goal programming. Their interpretation was in terms of 
probabilities rather than strict deviations. They claimed that this approach provided 
the user with more information for postoptimality analysis. 

V. LIMITATIONS OF THE LITERATURE 

Goal programming is a relatively new operations research technique, but it is now 
over 30 years old. Unfortunately, the same criticism that authors leveled at goal 
programming 8 years ago (Zanakis and Gupta, 1985) 13 years ago (Lin, 1 980a) and 
probably 18 and 23 years ago is still val id. There is little evidence, in the studies 
that are published using goal programming, that goal programming is actually being 
implemented. This evidence is in concert with the survey evidence (e.g., Zanakis, 
1985) that goal programming has received I imited usage and the respondents have 
only limited awareness of it. 

However, there are other I imi tations in the I iterature ofgoal programming. There 
is little evidence that goal programming is a useful tool to analyze behavior in a 
descriptive manner. For example, linear regression has been used frequently to 
investigate archival data to try to understand and describe behavior. If, as claimed 
in virtually all goal programming papers, people have multiple goals, then we 
would expect to find their behavior more consistent with goal programming 
solutions than with single-goal solutions. However, there are few studies of this 
type in the literature. 

Finally, there is little evidence that goal programming is being used by academics 
to address issues ofacademic concern. Academics employ many methodologies to 
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investigate theories in more detail. However. to date. goal programming has been 
used only sparingly as a research methodology. 

A. Real World Applications 

Clearly there are exceptions to these charges. Charnes et al. (1988) showed the 
power of the approach in the analysis ofthe Bell system break up. DIve (1981) used 
goal programming to analyze a problem facing the Swedish National Telecommu
nications Administration, involving multiple success measures for local telephone 
service. Taguchi et al. (1983) prepared a model for developing countries. and the 
marine industry in particular. Wallen ius et at. (1978) developed an approach that 
was used to analyze macroeconomic problems in Finland. 

Each of these studies has two ingredients that many other studies did not have. 
First. each of these papers was associated with a governmental decision problem. 
In these situations. it was anticipated that either the data were publicly available. 
the authors were involved in the project beyond the sole development of a goal 
programming model. or both. 

Although there have been studies on existing businesses [e.g .• K vanli and 
Buckley (1986) on Texas Instruments and Keown (1978) on a bank]. few other 
papers have disclosed actual data. It may be that other studies had to camouflage 
the model. the data. and the results. because of corporate constraints. This may lead 
to an underestimate of the extent of use of goal programming models. 

Second, each of the decision problems pad established constituencies repre
senting the need for different goals. In many corporate situations. top management 
establishes the relative importance of different goals. The hierarchical nature of 
business organizations may mitigate the need for a tool like goal programming. 
Further. as noted earlier. it may not be appropriate for a business to disclose the 
multiple goals of its different constituencies. 

These two reasons are hypotheses in search of addition empirical evidence. In 
addition, there are other reasons for the lack of use of goal programming. For 
example, Ashton argues that "many current goal programming formulations pro
posed for financial planning are unlikely to produce usable solutions" (1986, p. 83). 

B. Empirical Analysis for Estimation of Behavior 

A major concern to the theory of goal programming appears to be, do people 
actually use multiple-goal models in their decision-making? If not. then maybe goal 
programming is not an appropriate tool for decision-makers. Although, a priori. it 
is easy to assume that people do use multiple criteria, in order to substantiate that 
hypothesis descriptive work needs to be done, mapping goal programming solu
tions and human behavior. After all. as noted above. surveys indicate little use of 
goal programming. Some research has been done in this area using archival data. 
Gressis et al. (1985) used goal programming to estimate divisional beta coefficients. 

p' 
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using Value Line. They assumed that two to four goals should be used (capital 
intensity, asset size, coefficient of variation in net income, and coefficient of 
variation in sales). They found that the goal programming-derived betas were best 
using two goals. 

Guerard and Buell (1981) used goal programming to examine the determinants 
of the dividend, investment, liquidity, and financing decisions of public utility 
fU1tlS. They investigated the importance of the underachievement of dividends, 
investment, and liquidity in the planning process. 

C. Academic Research 

Many of the papers I isted here addressed problems of direct concern to practitio
ners (e.g., cash management, working capital management). Although practitioners 
are one constituency, academicians are another. 

To date, there are only limited papers in financial goal programming to address 
academic issues. For example, Lin (1980b) and Kornbluth (1986) both investigated 
the use of goal programming to characterize previous theoretical investigations in 
accounting control, In addition, Boquist and Moore (1983) used goal programming 
to estimate the systematic risk associated with different divisions, Although in 
many cases, it is difficult to determine what is an academic issue and what is a 
practical issue, few other issues of primarily academic interest appear to have been 
investigated using goal programming. 

VI. CONCLUSION 

The idea of goal programming was first suggested by Chames and Cooper in 1961. 
During 1961-1970 there was only one goal programming application article in the 
literature, by Charnes et al. (1963). Since the publication of a goal programming 
computer program by Lee in 1972, there have been many application articles in the 
literature. This paper has classified the financial management applications in the 
areas of corporate budgeting and financial planning, working capital management. 
capital budgeting, financing decision, merger and acquisition, investment plan
ning/portfolio selection. commercial bank management, insurance and pension 
fund management. scheduling financial staff, interest rates and risks, government 
and public firms, and accounting control. In addition, this paper has summarized 
some of the extensions to goal programming methodology resulting from the 
development of financial and accounting models. Finally. some of the limitations 
of the literature on goal programming in finance and accounting were discussed. 

" 




Goal Programming Applications in Financial Management 225 

ACKNOWLEDGMENT 


The authors would like to acknowledge the helpful work of Ron Josepb in accumulating 
some ofthe references. Work by O'leary was done in part during a visit to Bond University, 
School of Information and Computing Sciences, Gold Coast, Australia. 

REFERENCES 

Arthur, J. L., and Lawrence, K. D, "A Multiple Goal Capital Flow Model for a Chemical and 
Pharmaceutical Company." Engineering Economist. Winter 1985. 121-134 [correction Summer 
1985, p. 339]. 

Ashton. D. J., "Goal Programming and Intelligent Financial Simulation Models Part I-Some Problems 
in Goal Programming," Accoullting atuf Business Research. Winter 1985. 3-10. 

Ashton. D. J•• "Goal Programming and Intelligent Financial Simulation Models Part II-Parametric 

Searches in Goal Programming." Accoullting and Business Research. Spring 1986. 83-89. 


Balachandran. K. R., and Steuer. R. E.. "An Interactive Model for the CPA Firm Audit Staff Planning 

Problem with Multiple Objectives." Accoullling Review. January 1982. 125-139. 

Bernhard, R. H., "Bhaskar's Mathematical Programming Models for Borrowing and Lending in Capital 
Budgeting: A Comment." Journal ofBusiness Finance atuf Accouming. Autumn 1980.489-500. 

Bhaskar, K. N.• "A Multiple Objective Approach to Capital Budgeting." Accoullling and Business 
Research. Winter 1979.25-45. 

Bhaskar. K. N.• "Bhaskar's Mathematical Programming Models for Borrowing and Lending in Capital 
Budgeting: A Reply." Journal ofBusiness Finance atuf Accounting. Autumn 1980. 501-512. 

Bhaskar, K. N .. and McNamee, P., "Multiple Objectives in Accounting and Finance," Journal of 
Business Finance and Accounting, Winter 1983. 595-621. 

Booth. G. G., and Bessler. W .. "Goal Programming Models for Managing Interest-Rate Risk" OMEGA. 
17 (1,1989).81-89. 

Booth. G. G., and Dash. G. H .• "Bank Portfolio Management Using Non-Linear Goal Programming." 
Financial Review. Spring 1977.59--69. 

Boquist, J .. and Moore, W .• "Estimating the Systematic Risk of an Industry Segment: A Mathematical 
Programming Approach." Financial Management. Winter 1983, 11-18. 

Callahan. J.• "An Introduction to Financial Planning through Goal Programming." Cost atuf Manage
ment. January-February 1973.7-12. 

Chames. A .• and Cooper. W. W., Managemellt Models and /tufustrial Applications ofLinear Program
ming. Vol. I. New York: Wiley. 1961. 

Chames, A .• Cooper, W. W .• and Ijiri, Y., "B reak-Even Budgeting and Programming to Goals," Journal 
ofAccounting Research. Spring 1963. 16-41. 

Chames. A .• Cooper, W. W .• and Sueyoshi. T .. "A Goal Programming/Constrained Regression Review 
of the Bell System Breakup," Mallagemelll Science. January 1988, 1-26. 

Chateau, J. D .. "The Capital Budgeting Problem under Conflicting Financial Policies," Journal of 
Business Finance and Accounting. Spring 1975.83-103. 

Cox. W., "A Cost of Funds Model for Analyzing Corporate Financial Decisions," Proceedings atuf 
Abstracts: American/llstitute ofDecisioll Sciences. 10th Annual Meeting West Regional. March 
1981.18-24.143. 

Drandell. M .• "A Resource Association Model for Insurance Management Utilizing Goal Program
ming," Journal of Risk and illsurance. June 19TI, 311-315. 

Fortson. J. c., and Dince, R. R., "An Application of Goal Programming to Management of a Country 
Bank." Journal ofBank Research, Winter 1977.311-319. 

,



226 THOMAS W. LIN and DANIEL E. O'LEARY 

Fowler, K., and Schniederjans. H .• "A Goal Programming Model for Stralegic Acquisition Problem 
Solving," Advances in Mathef1Ultical Programming and Financial Planning. Vol. 1. (K. D. 
Lawrence. J. B. Guerard. and G. R. Reeves. eds.), pp. 139-151. Greenwich, Cf: JAI Press. 1987. 

Gleason, J. M.• and Lilly. C. Co, "A Goal Programming Model for Insurance Agency Managemem," 
Decision Sciences, January 1977. 180-190. 

Gonzales. J., Reeves. G .• and Franz. L., "Capital Budgeting Decision Making: An Interactive Multiple 
Objective Linear Integer Programming Search Procedure." Advances in Mathematical Program· 
ming and Financial Planning. Vol. I (K. D. Lawrence. J. B. Guerard, and G. R. Reeves. eds.). 
pp. 21-44. Greenwich. Cf: JAI Press. 1987. 

Gressis. N., Bacon. P. W.• and Yen. V .• "Using Goal Programming In Estimate Divisional Beta 
Coefficients," Financial Review. August 1985.50. 

Guerard. J. B .• and Buell. S. 8.. "Multiple Criteria Financial Planning Model of Public Utilily Firms," 
Decision Making with Multiple ObjectiveS/Proceedings: 6th International Conference on Multi· 
pie Criteria Decision Making (Y. Haim and E. Chankong. eds.}.pp. 475-481. Berlin: Springer· 
Verlag, 1984. 

Guerard, J. B .• and Lawrence. K.. "Multiperiod Strategic Planning in a Firm; A Goal Programming 
Model," Advances in Mathematical Programming and Financial Planning, Vol. I, (K. D. 
Lawrence. J. B. Guerard, and G. R. Reeves, OOs.), pp. 107-124. Greenwich, Cf: JAI Press. 1987. 

Hahn. G .• "On Reconciling Conflicting Goals: Applications of Multiobjective Programming," Opera
tions Research. January/February 1984,221-228. 

Harrington, T .• and Fisher, W .• "Portfolio Modeling in Multiple Criteria Situations under Uncertainty: 
Comment," Decision Sciences, Winter 1980,171-177. 

Hawkins, C. A., and Adams, R. A.• "A Goal Programming Model for Capital Budgeting," Financial 

Management, Spring 1974. 52-57. 
Hindelang, T. J., and Krishnamurthy, S., "A Multiple Objective Approach to Strategic Financial 

Planning," Financial Review. August 1985,59. 
Hollis M. S., "A Multicurrency Model for Short·Term Money Management," Management Interna

tional Review. 19 (2, 1979), 23-30. 
Hong, H. K., "Finance Mix and Capital Structure," Journal ofBusiness Finance and Accounting. Winter 

1981, pp. 485-491. 
Ignizio, J. P., "An Approach to the Capital Budgeting Problem with Multiple Objectives." Engineering 

Economist. Summer 1976,259-272. 
Jackman. H. W., "Financing Public Hospitals in Ontario--Case Study in Rationing ofCapital Budgets," 

Management Science. December 1973. 645~55. 
Jagetia L., and Nelson, W. B .• "A Goal Programming Approach to Budgeting for Non·Profit Institu

tions-The Case ofa Hospital," Proceedings ofAmerican Institute ofDecision Sciences Meeting. 
San Francisco, November. p. 292. San Francisco, CA: American Institute of Decision Science. 
1976. 

Joiner, C., and Drake. A. E., "Governmental Planning and Budgeting with Multiple Objective Models," 
OMEGA, II (I, 1983), pp. 57~. 

Jones, R. G., Jr., "Analyzing Initial and Growth Financing for Small Businesses," Management 
Accounting, November 1979, 30-34, 38. 

Keown, A. J., "A Chance-Constrained Goal Programming Model for Bank Liquidity Management," 

Decision Sciences. January 1978,93-106. 
Keown. A. J. and Martin, J. D., "A Chance-Constrained Goal Programming Model for Working Capital 

Management," Engineering EcollOr/list. Spring 1977, 153-174. 
Keown, A. J., and Martin, J. D., "An Integer Goal Programming Model for Capital Budgeting in 

Hospitals," Financial Management Autumn 1976,2&-35. 
Keown, A. J., and Martin, J. D., "Capital Budgeting in the Public Sector: A Zero-One Goal Programming 

Approach," Financial Management. Summer 1978,21-27. 

p

http:eds.}.pp


Goal Programming Applicatiolls in Fillancial Management 227 

Keown, A. J., and Taylor, B. W., "Integer Goal Programming Model for the Implementation of Multiple 
Corporate Objectives," Journal ofBusiness Research. August 1978. 221-235. 

Klock, D. R., and Lee, S. M., "A Note on Decision Models for Insurers," Journal ofRisk and Insurance. 
September 1974,537-543. 

Kornbluth, J. S. H., "Accounting Control in Multiple Objective Linear Programming." OMEGA, 14 (3. 
1986), 245-249. 

Kornbluth, J. S. H., "Sequential Multi·Criterion Decision Making," OMEGA. 13 (6, 1985),569-574. 
Kumar, P. c., and Philippatos, G. C., "Conflict Resolution in Investment Decisions: Implementation of 

Goal Programming Methodology for Dual-Purpose Funds," Decision Sciences. October 1979, 
562-576. 

Kumar, P. c., Philippatos, G. c., and Ezzell, J. R., "Goal Programming and Selection of Ponfolio by 
Dual Purpose Funds," Journal ofFinance, March 1978,30:>--310. 

KvanIi, A. H., "Financial Planning Using Goal Programming," OMEGA. 8 (2, 1980),207-218. 
Kvanli, A., and Buckley, J., "On the Use of U-Shaped Penalty Functions for Deriving a Satisfactory 

Financial Plan Utilizing Goal Programming," Journal ofBusiness Research. February 1986. 1- I8. 
Lam, C .• and Karwan. K .• "Financial Planning for Savings and Loans Institution-A New Challenge." 

Journal ofBusiness Research, June 1985.267-282. 
Lawrence. K. D., Koch. H. B .• and Burbridge. J. J., "Multiple Objective Linear Programming Models 

for the Acquisition Problem," paper presented at ORSAffIMS Joinl National Meeting. Miami, 
November 1976. 

Lawrence. K. D., Lawrence, S. M., and Reeves, G. R., "A Multiple Goal Programming Model for 
Corporate Planning," Proceedings andAbstracts: Americalllnslilute for Decision Sciences. 10th 
Annual Meeting West Regional. March 18-24, 5-S. Boston: 1981. 

Lee, S. M .• Goal Progranmling for Decisioll Allalysis. Auerback., 1972. 
Lee, S. M., and Chesser, D. L .. "Goal Programming for Portfolio Selection," Journal of Portfolio 

Management, Spring 1980,22-26. 
Lee. S. M., and Lerro. A. J .. "Optimizing the Ponfolio Selection for Mutual Funds," Journal ofFinance, 

December 1973, 1087-1101. 
Lee, S. M., and Lerro, A. J., "Capital Budgeting for Multiple Objectives," Financial Management. 

Spring 1974,58-66. 
Lee, S. M., Lerro, A. J., and McGinnis, B. "Optimization of Tax Switching for Commercial Banks," 

Journal ofMoney, Credit and Banking. May 1971, 29:>--303. 
Lin W. T., "Multiple Objective Capital Budgeting Models," Proceedings ofWestem American Institute 

ofDecision Sciences Meeting, San Diego, March 1976. San Diego: Decision Science Institute. 
1976. 

Lin. W. T., "Multiple Objective Budgeting Models: A Simulation," Accouming Review. January 1978.61-76. 
Lin, W. T., "Applications of Goal Programming in Accounting," JOllr1Ul1 of Business Finance and 

Accounting, Winter 1979,559-577. 
Lin. W. T., "A Survey of Goal Programming Applications," OMEGA 8 (I, 1980a). 115-117. 
Lin, W. T.• "An Accounting Control System Structured on Multiple Objective Planning Models," 

OMEGA. 8 (3, 198Ob).375-382. 
Maimon, A .• and Poner, B., "Realizing Data Center Operational Efficiency: An Application of Goal 

Programming to Computer Resource Pricing." Advances ill Mathematical Programming and 
Finallcial Planning, Vol. I (K. D. Laurence. J. B. Guerard, and G. R. Reeves, eds.), pp. 95-104. 
Greenwich, CT: JAI Press, 1987. 

Merville. L. 1., and Tavis, L. A., "Long-Range Financial Planning," Financial Mallagemem. Summer 
1974, 56-63. 

Muhlemann, A. P., Lockell, A. G., and Gear. A. E., "Ponfolio Modeling in Multiple-Criteria Situations 
under Uncenainty." Decision Sciences. October 1978.612-626. 

Muhlemann, A., and Lockett, A., "Ponfolio Modeling in M ulliple Criteria Situations under Uncertainty: 
Rejoinder," Decisioll Sciences. Winter 1980,178-180. 

~-~~- ~---..... --.-~..... 

,. 




228 THOMAS W. LIN and DANIEL E. O'LEARY 

Mulvey, J .• "Nonlinear Network Models in Finance." Advances in Mathematical Programming and 
Financial Planning. Vol. I (K. D. Laurence, J. B. Guerard, and G. R. Reeves. eds.), pp. 253-271. 
Greenwich. Cf: JA! Press. 1987. 

Nunamaker. T., and Truitt, J .• "Rationing Discretionary Economic Resources: A Multi-Objective 
Approach," Decision Sciences. Fall 1987,524-534. 

O'leary, D., and O'Leary, J., "A Goal Programming Model for the Cash Problem," ProceetJjngs and 
Abslracts: American Institutefor Decision Sciences, 10th Annual Meeting West Regional. March 
18-24, pp. 52-55. North Hollywood, CA: Western Periodicals. 1981. 

O'leary, D., and O'Leary, J., "A Mathematical Programming Approach to the Hospital Cash Manage
ment Problem and Extensions," Proceedings. Eighteenth Annwl Hawaii Internalional Confer· 

ence on Systems Sciences. Los Alamilas, CA: IEEE Computer Society Press, 1982. 
O'leary, D., and O'Leary,J., "A Multiple Goal Approach to the Choice of Pension Fund Management," 

Advances in Mathematical Programming and Financial Planning. Vol. I. (K. D. Laurence, J. B. 
Guerard, and G. R. Reeves, eds.), pp. 187-195. Greenwich, Cf: lA! Press, 1987. 

O'leary. D.• "Maximizing Reimbursement of Indirect Costs," Advances in Mathematical Programming 
and Financial Planning, Vol. 2. (K. D. Laurence, J. B. Guerard, and G. R. Reeves. eds.). 
Greenwich, Cf: JAI Press, 1990. 

Olve, N. G., "Budgeting Design and Organizational Capabilities Multicriterion Planning of Telephone 
Services," OMEGA. 9 (6, 1981),571-578. 

Philippatos, G. C, and Christofi, A., "Liquid-Asset Management Modeling for Inter-Subsidiary Opera
tions ofMultinational Corporations: A Goal Programming Approach." MalUlgement InterlUltional 
Review. 24 (2, 1984), 4-14. 

Rakes, T. R., and Franz. L. S., "Interpreting Goal Attainment in Chance-Constrained Goal Program
ming," OMEGA, 13 (1,1985),73-74. 

Smorts, W. L., and Spruill. M. L.. "Goal Programming and Working Capital Management," Financial 

Management. Spring 1974,67-74. 
Sealey C. W., Jr., "Commercial Bank Portfolio Management with Multiple Objectives," Journal of 

Commercial Bank Lending. February 1977, 39--48. 
Sealy. C. W .• Jr.. "Financial Planning with Multiple Objectives," Financial Management. Winter 1978, 

17-23. 
Shesbai, K. M. EI. Harwood. G. 8.. and Hennanson, R. H., "Cost Volume Profit Analysis with Integer 

Goal Programming," Management Accounting, October 1977,43-47. 
Sharda. R., and Musser, T .. "Financial Futures Hedging via Goal Programming," Management Science. 

AuguSI1986,933-947. 
Spahr, R .• Deckro, R., and Hebert, J., "A Non-Linear (Goal) Programming Approach to Risk Analysis 

in Capital Budgeting," Advances in Mathematical Programming and Financial Planning. Vol. I 
(K. D. Laurence, l. B. Guerard, and G. R. Reeves, eds.), pp. 45-57. Greenwich, Cf: JAI Press, 
1987. 

Stone, B. K.. and Reback. R., "Constructing a Model for Managing Portfolio Revisions," Journal of 
Bank Research. Spring 1975.48-60. 

Taguchi, K .• Nakayasu, H., Tayama, T .• Kishi, M., and Yonezawa, J., "Multiple Criteria Decision 
Making for Maritime Investment Policy in the Developing Countries," OMEGA II (5, 1983), 
587-598. 

Thanassoulis, E., "Selecting a Suitable Solution Method for a Multi-Objective Programming Capital 
Budgeting Problem," Journal ofBusiness Finance and Accounting. Autumn 1985.453-471. 

Trennepohl, G. L., "An Application of Goal Programming to Bank Asset Management." Proceedings 

of Southwest American Institute of Decision Sciences Meeting, San Francisco. CA: Decision 
Sciences Institute. 1975. 

Trivedi. R., "A Mixed Integer Goal Programming Model for Nursing Service Budgeting" Operations 
Research. September/October 1981, 1019-1034. 

.' 




229 Goal Programming Applications in Financial Management 

Turshen, J., and Nolley, J., "Selecting a Clearing Agent for Check Collection in a Commercial Bank: 
A Multi-Attribute Utility Case Study," Proceedings: 1987 Annual Meeting Decision Sciences 
Institute, Vol 2, November 23-25, Boston, pp. 1058-1063. 

Turk, D., and Selman, J., "Goal Growth Programming Applied to Dynamic Priority Models," Proceed· 
ings andAbstracts: Americalilnstitute!or Decision Sciences. 10th Annual Meeting West Regional 
March 18-24, pp. 1-4. North Hollywood, CA: Western Periodical, 1981. 

Wachl, R. F., and Whitford, D. T., "A Goal Programming Model for Capital Investment Analysis in 
Nonprofit Hospitals," Financial MQllagement. Summer 1976,37-47. 

Wallenius, H., Wallenius, J., and Vartia, P., "An Approach to Solving Multiple Criteria Macroeconomic 
Policy Problems and an Application," Management Science. June 1978, 1021-1030. 

Zanakis, S. H., and Gupta, S. K., "A Categorical Bibliographic Survey ofGoal Programming," OMEGA. 
13 (3,1985),211-222. 


